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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Maleic-anhydride denaturation thermoplastic elastomer (i), 

Thermoplastic elastomer which has a carbonyl content radical and nitrogen-containing 

heterocycle in a side chain (ii) f 

The compound containing a metallic element (Hi), 

The thermoplastic-elastomer constituent to contain. 

[Claim 2] 

The thermoplastic-elastomer constituent according to claim 1 with which said side chain has the 
structure expressed with the following type (1). 
[Formula 1] 



? 



A— B— C (1) 



(A is nitrogen-containing heterocycle among a formula, and B is the organic radical which may 
also contain single bond; oxygen atom, nitrogen atom, or sulfur atom; or these.) 
[Claim 3] 

The thermoplastic-elastomer constituent according to claim 1 or 2 which has .the side chain 
expressed with the following formula (2) which said side chain combines with a principal chain at 
least by the alpha position or beta, or (3). 
[Formula 2] 

a p 




B OH 



I 

A 




(2) (3) 



(A is nitrogen-containing heterocycle among a formula, and B and D are the organic radicals 
which may also contain single bond; oxygen atom, nitrogen atom, or sulfur atom; or these.) 
[Claim 4] 

The thermoplastic-elastomer constituent according to claim 1 to 3 whose metallic elements of 
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the compound (iii) containing said metallic element are one or more sorts of metallic elements 
chosen from the group which consists of Li, Na, K, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, and 
aluminum. 
[Claim 5] 

The thermoplastic-elastomer constituent according to claim 1 to 4 said whose nitrogen- 
containing heterocycle is a triazole ring, a thiadiazole ring, or a pyridine ring. 
[Claim 6] 

The thermoplastic-elastomer constituent according to claim 1 to 5 which carries out 1-200 
mass section content of carbon and/or the silica to said thermoplastic-elastomer (ii) 100 mass 
section. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the thermoplastic-elastomer constituent which has the property (it may 
only be hereafter called "recycle nature") which repeats arch forming and bridge formation 
dissociation by the temperature change, iand can be reproduced. Especially, physical properties, 
such as a compression set, are not spoiled but it is related with the thermoplastic-elastomer 

constituent which is excellent in workability and recycle nature. 

[0002] 

[Description of the Prior Art] 

In recent years, reuse of a used ingredient is desired from positions, such as environmental 
protection and saving resources. Although vulcanized rubber has the stable three-dimensional 
network in which the high polymer and the vulcanizing agent carried out covalent bond and 
shows very high reinforcement, a remolding is difficult for it because of bridge formation by 
strong covalent bond. On the other hand, thermoplastic elastomer can use physical bridge 
formation and it can carry out fabrication easily by heating melting, without needing complicated 
vulcanization and forming cycle containing preforming etc. 

As an example of a type of such thermoplastic elastomer, including the resinous principle and 
the rubber component, a microcrystal resinous principle serves as a hard segment which plays 
the role of the point of a three-dimensional network constructing a bridge, and prevents the 
plastic deformation of a rubber component (soft segment), and the thermoplastic elastomer 
deformed plastically by softening or fusion of a resinous principle is known for ordinary 
temperature according to the temperature up. However, in such thermoplastic elastomer, since 
the resinous principle is included, rubber elasticity tends to fall. Therefore, the ingredient which 
can give thermoplasticity, without including a resinous principle is called for. 
[0003] 

The metal content organic polymerization ingredient with which a nitrogen-containing 
heterocycle content radical contains the compound which contains the organic polymer and the 
specific metallic element which have been directly combined with the principal chain through an 
organic radical at the 2nd place to the ring configuration nitrogen including a carbonyl group 
content radical and a nitrogen-containing heterocycle content radical in a side chain is indicated 
by JP,8-239583,A to this technical problem. This metal content organic polymerization ingredient 
can fully show a melting fluidity with the molding temperature of thermoplastics, such as olefin 
system resin which has not received denaturation, has mechanical strengths, such as breaking 
strength which was excellent in low temperature with arch forming, repeats arch forming and 
bridge formation dissociation (softening) by the temperature change, and is reproducible. 
The metal content organic polymerization ingredient which has such a property is expected as an 
ingredient excellent in recycle nature without physical-properties change, even if the utility value 
on the industry and the value on environmental protection are high and it repeats arch forming 
and bridge formation dissociation. 
[0004] 
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However, this metal content organic polymerization ingredient may not have an enough 
compression set at the time of ****(ing) after the configuration retention at the time of 
weighting, and a predetermined time load in a matter property. Moreover, when thermoplastic 
elastomer is used for a principal chain, this metal content organic polymerization ingredient has a 
very low degree of hardness, and there is a point inadequate for that property in using the use 
as rubber material etc. as an elastic member. 
[0005] 

[Problem(s) to be Solved by the Invention] 

As a technique which solves the above-mentioned problem, this invention persons The 
thermoplastic elastomer which has a carbonyl content radical and a nitrogen-containing n 
membered-ring content radical (n>=3) in a side chain, and said nitrogen-containing n membered- 
ring content radical combines with a principal chain through an organic radical directly by the 
place [ 3rd ] - the n-th place of the, the [ of the periodic table ] — the [ 2A group and ] — the 
[ 3A group and ] — the [ 4A group and ] — the [ 5A group and ] — the [ 6A group and ] — 7A 
group — the [ the 8th group and ] — the [IB group and ] — the [ 2B group and ] — the [ 3B 
group and ] — the [ 4B group and ] — the thermoplastic-elastomer constituent characterized 
by including the compound of at least one metal chosen from 5B group Without spoiling the 
outstanding recycle nature, it has sufficient degree of hardness to use it as an elastic member, 
and the thermoplastic-elastomer constituent with which configuration retention has been 
improved and which repeats hardening and fluidization by the temperature change, and can be 
reproduced was proposed (application-for-patent No. 122598 [ 2001 to ] specification). . 
[0006] 

However, this thermoplastic-elastomer constituent may be inferior to the operability (workability) 
when mixing and kneading this metal depending on the metal (compound containing a metallic 
element) to be used. 

Furthermore, the further improvement of workability, recycle nature, etc. is called for, holding 
physical properties, such as a compression set of a thermoplastic-elastomer constituent, in the 
present condition which the physical properties required of a thermoplastic-elastomer . 
constituent, the description, etc. develop by optimization of technological innovation in recent 
years, an ingredient, etc., the simplification of a production process, shortening, etc. 
[0007] 

Then, this invention does not spoil physical properties, such as a compression set, but aims at 
offering the thermoplastic-elastomer constituent which is excellent in workability and recycle 
nature. 
[0008] 

[Means for Solving the Problem] 

In order to solve this technical problem, as a result of inquiring wholeheartedly, by making the 
constituent containing the thermoplastic elastomer which has a carbonyl content radical and 
nitrogen-containing heterocycle in a side chain, and the compound containing a specific metallic 
element mix maleic-anhydride denaturation thermoplastic elastomer, this invention persons did 
not spoil physical properties, such as a compression set, but did the knowledge of excelling at 
workability and recycle nature, and completed this invention. 
[0009] 

That is, this invention is made based on the above-mentioned knowledge, and offers the 

following (I) - (VI). 

[0010] 

(I) Maleic-anhydride denaturation thermoplastic elastomer (i), 

Thermoplastic elastomer which has a carbonyl content radical and nitrogen-containing 
heterocycle in a side chain (ii), 

The thermoplastic-elastomer constituent containing the compound (iii) containing a metallic 

element. 

[0011] 

(II) Thermoplastic-elastomer constituent given in (I) in which said side chain has the structure 
expressed with the following type (1). 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/08/09 



JP,2004-051814,A [DETAILED DESCRIPTION] 



3/23 ^— v 



[Formula 3] 



A — B — C— CD 



(A is nitrogen-containing heterocycle among a formula, and B is the organic radical which may 

also contain single bond; oxygen atom, nitrogen atom, or sulfur atom; or these.) 

[0012] 

(III) A thermoplastic-elastomer constituent given in (I) which has the side chain expressed with 
the following formula (2) which said side chain combines with a principal chain at least by the 
alpha position or beta, or (3), or (II). 
[Formula 4] 



a p a p 




(2) <3) 



(A is nitrogen-containing heterocycle among a formula, and B and D are the organic radicals 
which may also contain single bond; oxygen atom, nitrogen atom, or sulfur atom; or these.) 
[0013] 

(IV) Thermoplastic-elastomer constituent given in either of (I) - (III) whose metallic elements of 
the compound (iii) containing said metallic element are one or more sorts of metallic elements 
chosen from the group which consists of Li, Na, K, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, and 
aluminum. 

[0014] 

(V) Thermoplastic-elastomer constituent given in either of (I) - (IV) said whose nitrogen- 
containing heterocycle is a triazole ring, a thiadiazole ring, or a pyridine ring. 

[0015] 

(VI) Thermoplastic-elastomer constituent given in either of (I) - (V) which carries out 1-200 
mass section content of carbon and/or the silica to said thermoplastic-elastomer (ii) 1 00 mass 
section. 

[0016] 

[Embodiment of the Invention] 

Below, this invention is explained at a detail. 

The thermoplastic-elastomer constituent (it may only be hereafter called "the constituent of 
this invention") of this invention is characterized by containing maleic-anhydride denaturation 
thermoplastic elastomer (i). That is, the constituent of this invention is a thermoplastic- 
elastomer constituent containing maleic-anhydride denaturation thermoplastic elastomer (i), and 
the thermoplastic elastomer (ii) which has a carbonyl content radical and nitrogen-containing 
heterocycle in a side chain and the compound (iii) containing a metallic element. 
[0017] 

By making the compound (iii) which contains a metallic element in a thermoplastic-elastomer 
constituent contain, ionic bond, coordinate bond, etc. with the carbonyl group or nitrogen- 
containing heterocycle contained in the metallic element and thermoplastic elastomer (ii) of the 
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compound containing this metallic element are formed, and crosslinking density improves. 
Moreover, the interaction (hydrogen bond) of Hazama of acarbonyl group and nitrogen- 
containing heterocycle is strengthened by this ionic bond and coordinate bond. Therefore, it is 
thought that configuration retention (compression set), a degree of hardness, etc. are improved, 
the bridge formation formed of this metallic element, a carbonyl group, or nitrogen-containing 
heterocycle here depending on the metallic element of the compound containing the above- 
mentioned metallic element — being firm (permanent bridge formation like) — ittnayjoin 

together, and the consistency of this bridge formation may become high too much, and the 

workability of a constituent may be inferior 

[0018] 

However, if this constituent is made to contain maleic-anhydride denaturation thermoplastic 
elastomer (i), especially the workability and recycle nature of this constituent will be improved. 
Although the reason of this improvement effect now is not clear, it is possible that the 
consistency of the bridge formation which can be made to distribute the bridge formation formed 
for example, in a constituent between an elastomer (i) and the molecule of (ii) as one of the 
additional reason of that, and is formed can be adjusted etc. 
[0019] 

By the maleic anhydride, the maleic-anhydride denaturation thermoplastic elastomer (i) used by 
this invention denaturalizes, and the elastomeric polymer of naturally-ocurring polymers or 
synthetic macromolecule is obtained. 

Although you may have maleic-anhydride residue and functional groups other than nitrogen- 
containing heterocycle in the side chain, it is desirable to have only maleic-anhydride residue. 
Maleic-anhydride residue is introduced into the side chain or end of this elastomeric polymer 
(denaturation), and is not introduced into the principal chain. Moreover, maleic-anhydride residue 
is a cyclic anhydride radical, and a cyclic anhydride radical (part) does not carry out ring 
breakage. 

that is, the maleic-anhydride denaturation thermoplastic elastomer (i) of this invention — for 
example, the formula (4) which carries out a postscript — ( — E expresses ethylene residue or 
propylene residue among a formula.) — it is the thermoplastic elastomer from which the ethylene 
nature unsaturated bond part of a maleic anhydride reacts with an elastomeric polymer, and is 
obtained and which has a cyclic anhydride radical in a side chain, and does not have nitrogen- 
containing heterocycle like. 
[0020] 

The amount of maleic-anhydride denaturation is the point of not spoiling physical properties, 
such as configuration retention and a compression set, but excelling in workability and recycle 
nature, is 0.1-50-mol% preferably to 100 mol % of principal chain partial [ of an elastomeric 
polymer ], is 0.3-30-mol% more preferably, and is 0.5-1 0-mol% especially preferably, 
[0021] 

Although especially the elastomeric polymer used as the principal chain of this elastomer (i) is 
not limited but should generally just be well-known naturally-ocurring polymers or synthetic 
macromolecule, it is desirable that the glass transition point is the polymer below a room 
temperature (25 degrees C), i.e., an elastomer. As such an elastomeric polymer, specifically For 
example, natural rubber (NR), polyisoprene rubber (IR), butadiene rubber (BR), 1, 2-butadiene 
rubber, a styrene butadiene rubber (SBR), acrylonitrile-butadiene rubber (NBR), Diene system 
rubber, such as chloroprene rubber, isobutylene isoprene rubber (IIR), and ethylene-propylene- 
diene rubber (EPDM); Ethylene-propylene rubber (EPM), Olefin system rubber; epichlorohydrin 
rubber; polysulfide rubber; silicone rubber, such as ethylene-butene rubber (EBM), 
chlorosulfonated polyethylene, acrylic rubber, a fluororubber, polyethylene rubber, and 
polypropylene rubber; polyurethane rubber etc. is mentioned. 
[0022] 

Moreover, the polystyrene system elastomeric polymer (SBS, SIS, SEBS) by which the 
elastomeric polymer used as a principal chain may be an elastomeric polymer (thermoplastic 
elastomer) containing a resinous principle, for example, hydrogenation may be carried out, a 
polyolefine system elastomeric polymer, a polyvinyl chloride system elastomeric polymer, a 
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polyurethane system elastomeric polymer, a polyester system elastomeric polymer, a polyamide 

system elastomeric polymer, etc. are mentioned 

[0023] 

The above-mentioned elastomeric polymer may have the shape of liquefied or a solid-state. 
Especially the molecular weight is not limited but can be suitably chosen according to physical 
properties, such as crosslinking density required of the purpose of using a constituent, and a 
constituent. 

When thinking the fluidity when heating the thermoplastic-elastomer constituent of this invention 
(debridge formation) as important, as for the above-mentioned elastomeric polymer, it is 
desirable that it is liquefied, for example, it is desirable that weight average molecular weight is 
1,000-100,000 with diene system rubber, such as polyisoprene rubber and butadiene rubber, and 
1,000 to especially about 50,000 are desirable. On the other hand, when thinking the 
reinforcement of the thermoplastic-elastomer constituent of this invention as important, as for 
the above-mentioned elastomeric polymer, it is desirable that it is solid-state rubber, for 
example, it is desirable that weight average molecular weight is 100,000-2,000,000 with diene 
system rubber, such as polyisoprene rubber and butadiene rubber, and 500,000-especially 
1 ,500,000 are desirable. 
[0024] 

In this invention, two or more sorts can be mixed and the above-mentioned elastomeric polymer 
can be used. The mixing ratio in this case can be made into the ratio of arbitration according to 
the application for which a constituent is used, the physical properties required of a constituent. 
[0025] 

as for an elastomeric polymer, it is desirable that it is especially olefin system rubber, such as 
diene system rubber; ethylene-propylene rubber (EPM), such as natural rubber (NR), 
polyisoprene rubber (IR), butadiene rubber (BR), 1, 2-butadiene rubber, a styrene butadiene 
rubber (SBR), ethylene-propylene-diene rubber (EPDM), and isobutylene isoprene rubber (IIR), 
and ethylene-butene rubber (EBM). Since glass transition temperature is 25 degrees C or less, 
these polymers are excellent in workability and handling nature. Moreover, when denaturation by 
the maleic anhydride which will be later mentioned if diene system rubber is used is easy and 
olefin system rubber is used, it excels with tensile strength when a constituent constructs a 
bridge. 
[0026] 

In this invention, especially rates of hydrogenation, such as the amount of combined styrene of 
the above-mentioned styrene butadiene rubber (SBR) and a hydrogenation elastomeric polymer, 
etc. are not limited, but can be adjusted to the ratio of arbitration according to the application 
for which the constituent of this invention is used, the physical properties required of the 
constituent of this invention. 

When using EPM, 'EPDM, and EBM for the principal chain of thermoplastic elastomer, the 
ethylene content is 15-85-mol% preferably, and is 50-70-mol% more preferably. If it is this range, 
it excels in the mechanical strength, the compression set, and workability when considering as a 
constituent. 
[0027] 

Moreover, when using ethylene-propylene rubber for the principal chain of the above-mentioned 
maleic-anhydride denaturation thermoplastic elastomer (i), and the principal chain of 
thermoplastic elastomer (ii) mentioned later, many one of the ethylene content of the principal 
chain of maleic-anhydride denaturation thermoplastic elastomer (i) is more desirable than the 
ethylene content of the principal chain of thermoplastic elastomer (ii) mentioned later. When 
crystallinity (hard segment content) mixes high maleic-anhydride denaturation thermoplastic 
elastomer (i), it excels in the mechanical strength when considering as a constituent. 
[0028] 

Maleic-anhydride denaturation thermoplastic elastomer (i) is the conditions usually chosen, by 
the maleic anhydride, it denaturalizes, and an elastomeric polymer is obtained, and it may use a 
commercial item. 

As a commercial item, for example Maleic-anhydride denaturation polyisoprene rubber, such as 
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UR-403 (Kuraray Co., Ltd. make) and LIR-410A (Kuraray Co., Ltd. prototype), Maleic-anhydride 
denaturation ethylene-propylene rubber, such as TAFUMAM (MA8510, Mitsui Chemicals, Inc. 
make), Maleic-anhydride denaturation ethylene-butene rubber, such as TAFUMAM (MH7020, 
Mitsui Chemicals, Inc. make), The maleic-anhydride denaturation polyethylene of ADOMA (LF128 
grade, Mitsui Chemicals, Inc. make), the maleic-anhydride denaturation polypropylene of ADOMA 
(QB550 grade, Mitsui Chemicals, Inc. make), etc. can be mentioned. 
[0029] " 1 
The constituent of this invention contains one or more sorts of above-mentioned maleic- 
anhydride denaturation thermoplastic elastomer (i). The mixing ratio in the case of containing two 
or more sorts can be made into the ratio of arbitration according to the application for which this 
constituent is used, the physical properties required of this constituent 

The content of the above-mentioned maleic-anhydride denaturation thermoplastic elastomer (i) 
is 1 - 50 mass section preferably to the thermoplastic-elastomer (ii) 100 mass section 
mentioned later, is 3 - 40 mass section more preferably, and is 5 - 30 mass section especially 
preferably. 

If it is this range, the workability and recycle nature of a constituent will be improved by addition 

of maleic-anhydride denaturation thermoplastic elastomer (i). 

[0030] 

The constituent of this invention contains thermoplastic elastomer (ii). 

Thermoplastic elastomer (ii) has a carbonyl content radical and nitrogen-containing heterocycle 
in the side chain of the elastomeric polymer of naturally-ocurring polymers or synthetic 
macromolecule. 

In this invention, a "side chain" means the side chain and end of an elastomeric polymer here. 
Moreover, it means that a carbonyl content radical and nitrogen-containing heterocycle are 
carrying out stable association (covalent bond) to the atom (usually carbon) with which "it has a 
carbonyl content radical and nitrogen-containing heterocycle in a side chain" forms the principal 
chain of an elastomeric polymer chemically. 
[0031] 

Especially the elastomeric polymer used as the principal chain of this thermoplastic elastomer (ii) 
is not limited, but generally is well-known naturally-ocurring polymers or synthetic 
macromolecule, and it is desirable that the glass transition point is the polymer below a room 
temperature (25 degrees C), i.e., an elastomer. Specifically, it is fundamentally [ as what was 
explained by the above-mentioned maleic-anhydride denaturation thermoplastic elastomer (i) ] 
the same. 
[0032] 

The thermoplastic elastomer (ii) of this invention has a carbonyl content radical and nitrogen- 
containing heterocycle in the side chain of an elastomeric polymer. 

As a carbonyl content radical, especially if a carbonyl group is included, it will not be limited, for 
example, an amide, ester, imide, a carboxy group, a carbonyl group, etc. are mentioned. It is not 
limited especially as a compound which can introduce such a radical, for example, a carboxylic 
acid, its derivative, etc. are mentioned. 

As a carboxylic acid, the organic acid which has the hydrocarbon group of saturation or partial 
saturation may be mentioned, for example, and these hydrocarbon groups may be any, such as 
aliphatic series, an alicycle group, and aromatic series. Moreover, as a carboxylic-acid derivative, 
a carboxylic anhydride, amino acid, a thiocarboxylic acid (sulfhydryl group content carboxylic 
acid), ester, a ketone, amides, imide, dicarboxylic acid, its monoester, etc. are mentioned, for 
example. 
[0033] 

As a carboxylic acid, its derivative, etc., concretely For example, a malonic acid, A maleic acid, a 
SUKUSHIN acid, a glutaric acid, a phthalic acid, isophthalic acid, a terephthalic acid, P- 
phenylenediacetic acid, para hydroxybenzoic acid, p-aminobenzoic acid, A carboxylic acid and 
substituent content carboxylic acids, such as mercaptoacetic acid; A succinic anhydride, A 
maleic anhydride, an anhydrous glutaric acid, phthalic anhydride, a propionic anhydride, Acid 
anhydrides, such as a benzoic anhydride; A maleate, malonic ester, Aliphatic series ester, such 
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as SUKUSHIN acid ester, glutarate, and ethyl acetate; Phthalic ester, Isophthalic acid ester, 
terephthalic-acid ester, ethyl-m-amino benzoate, Aromatic series ester, such as methyhp- 
hydroxy benzoate; A quinone, Ketones, such as anthraquinone and a naphthoquinone; A glycine, a 
thyrosin, the vicine, An alanine, a valine, a leucine, a serine, threonine, a lysine, an aspartic acid, 
Amino acid, such as glutamic acid, a cysteine, a methionine, a proline, and N-(p-amino benzoyl)- 
beta-alanine; A mallein amide, A mallein amic acid (mallein monoamide), the succinic-acid 
monoamide, 5-hydroxy valeric amide, Amides, such as hydroxyetylacetamid, N, and N'-hexa 
methylenebis (acetamide), a chestnut amide, cycloserine, 4-acetamidophenol, and p-acetamide 
benzoic acid; imide, such as maleimide and a succinimide, is mentioned. 

Also in these, as a compound which can introduce a carbonyl group, cyclic anhydrides, such as a 
succinic anhydride, a maleic anhydride, an anhydrous glutaric acid, and phthalic anhydride, are 
desirable, and especially a maleic anhydride is desirable. 
[0034] 

The nitrogen-containing heterocycle which it has in the side chain of thermoplastic elastomer (ii) 
is introduced into a principal chain through a direct or organic radical. 

If this nitrogen-containing heterocycle contains a nitrogen atom in heterocycle, what has hetero 
atoms other than a nitrogen atom, for example, a sulfur atom, an oxygen atom, the Lynn atom, 
etc. can be used for it into heterocycle. A heterocyclic compound is used here for the hydrogen 
bond which forms the bridge formation which will be later mentioned if it has heterocycle 
structure becoming strong, and the tensile strength of a constituent improving. 
Moreover, the radical; cyano group; amino-group; aromatic hydrocarbon radical; ester group; 
ether group; acyl group which this heterocycle may have the substituent, for example, consists 
of halogen atoms, such as alkoxy group; fluorine atoms, such as alkyl group; methoxy groups, 
such as a methyl group, an ethyl group, a propyl group (ISO), and a hexyl group, an ethoxy 
radical, and a propoxy group (ISO), a chlorine atom, a bromine atom, and an iodine atom; a 
thioether radical etc. is mentioned and it can also use combining these. 
Especially the permutation location of these substituents is not limited, and the number of 
substituents is not limited, either. Moreover, even if it has aromaticity, it is not necessary to 
have but, and since the tensile strength of reinforcement of a rise constituent at the time of 
bridge formation will improve more if it has aromaticity, this heterocycle is desirable. 
[0035] 

As such nitrogen-containing heterocycle, for example Pyrrolo phosphorus, a pyrrolidone. An oxy- 
indole (2-oxy-indole), indoxyl (3-oxy-indole), Dioxy Indore, an isatin, the indolyl, free-wheel-plate 
RUIMIJIN, beta-iso indigo, A mono-porphyrin, JIPORUFIRIN, TORIPORUFIRIN, an aza-porphyrin, 
A phthalocyanine, hemoglobin, uroporphyrin, chlorophyll, FIRO erythrin, an imidazole, a pyrazole, 
triazole, tetrazole, Benzimidazole, a benzopyrazole, benzotriazol, imidazoline, Imidazolone, 
imidazolidone, hydantoin, pyrazoline, a pyrazolone, Pyrazolidone, indazole, a pyrid indole, a 
pudding, cinnoline, A pyrrole, pyrroline, Indore, indoline, oxyl Indore, A carbazole, phenothiazin, 
India renin, an iso indole, oxazole, A thiazole, an isoxazole, an iso thiazole, OKISA diazole, 
Thiadiazole, OKISA triazole, thiatriazole, a phenanthroline, Oxazine, benzoxazine, phthalazine, a 
pteridine, pyrazine, Phenazine, tetrazine, benzooxazole, a benzoisoxazole, Anthranil, 
benzothiazole, benzofurazan, a pyridine, a quinoline, An isoquinoline, an acridine, phenanthridine, 
anthra ZORIN, a NAFUCHI lysine, the thiazin, pyridazine, a pyrimidine, quinazoline, quinoxaline, 
triazine, a histidine, thoria ZORIJIN, a melamine, an adenine, a guanine, a thymine, a cytosine, etc. 
are mentioned. Especially about nitrogen-containing 5 membered-ring, the following compound is 
preferably illustrated among such nitrogen-containing heterocycles. the various substituents 
which these described above — having — **** — hydrogenation — or you may ****. 
[0036] 
[Formula 5] 
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[0037] 

Moreover, about nitrogen-containing 6 membered-ring, the following compound is illustrated 
preferably, the various substituents described above also about these — having — **** 
hydrogenation — or you may 
[0038] 
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2 3 




[0039] .„ . . 

Moreover, what the above-mentioned nitrogen-containing heterocycle, the benzene ring, or 
nitrogen-containing heterocycles condensed can be used, for example, the following condensed 
ring is illustrated preferably. 
[0040] 
[Formula 7] 
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[0041] 

Since it is excellent in the mechanical strength and compression set when considering as a 
thermoplastic-elastomer constituent that they are a triazole ring, a pyridine ring, or a thiadiazole 
ring and it is excellent in especially workability also in the above-mentioned nitrogen-containing 
heterocycle, it is desirable. 
[0042] 

Thermoplastic elastomer (ii) is preferably introduced into a principal chain through an organic 
radical, although the above-mentioned nitrogen-containing heterocycle is introduced into a 
principal chain through a direct or organic radical. 

It combines with one side chain through the radical from which a carbonyl group and nitrogen- 
containing heterocycle may be introduced into the principal chain as a mutually-independent side 
chain, and a carbonyl group and nitrogen-containing heterocycle differ mutually, and 
thermoplastic elastomer (ii) may be introduced into the principal chain. 

It is desirable that a carbonyl group and nitrogen-containing heterocycle are introduced into the 
above-mentioned polymer principal chain as one side chain expressed with the following type (1). 

[0043] 
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[Formula 8] 



A— B— C (D 



(A is nitrogen-containing heterocycle among a formula, and B is the organic radical which may 

also contain single bond; oxygen atom, nitrogen atom, or sulfur atom; or these.) 

[0044] 

Here, the nitrogen-containing heterocycle A is the nitrogen-containing heterocycle specifically 
described above. 

Substituent B is an organic radical which may also contain single bond; oxygen atom, nitrogen 
atom, or sulfur atom; or these atoms. Specifically for example, single bond; oxygen atom, sulfur 
atom, or amino-group NR'(R' is hydrogen atom or alkyl group of carbon numbers 1-10); — the 
alkylene group of the carbon numbers 1-20 which may also contain these atoms, or aralkylene 
group; — it has these atoms at the end — The alkylene ether group of carbon numbers 1-20 () 
[ alkyleneoxy radical ] For example, a -0-CH2 CH2-radical, alkylene amino group (For example, - 
NH-CH2 CH2-radical etc.) or an alkylene thioether radical (an alkylene thio radical — ) For 
example, a -S-CH2 CH2-radical; aralkylene ether group [ which has these atoms at the end / of 
carbon numbers 1-20] (aralkylene oxy-radical), aralkylene amino-group, or aralkylene thioether 
radical; etc. is mentioned. 
[0045] 

Here, as an alkyl group of carbon numbers 1-10, the methyl group and ethyl group containing an 
isomer, a propyl group, butyl, a pentyl radical, a hexyl group, a heptyl radical, an octyl radical, a 
nonyl radical, a decyl group, a phenyl group, a toluyl radical, etc. are mentioned. 
As for oxygen atoms, such as the alkylene ether or an aralkylene ether group, nitrogen atom, and 
sulfur atom of the carbon numbers 1-20 which may also contain the oxygen atom, the sulfur 
atom, the amino group and the oxygen atom, nitrogen atom, or sulfur atom of the above- 
mentioned substituent B, it is desirable for it to be combined with the adjoining carbonyl group 
and to form an ester group, an amide group, an imide radical, a thioester radical, etc. 
respectively. 

the inside which described Substituent B above — oxygen atom, sulfur atom, or amino-group; — 
it has these at the end — The alkylene ether group, alkylene amino group, or alkylene thioether 
radical of carbon numbers 1-20 is desirable, the amino group (NH) and the alkylene amino group 
(a -NH-CH2-radical and a -NH-CH2 CH2-radical — ) - A NH-CH2 CH2 CH2-radical and 
especially an alkylene ether group (a -0-CH2-radical, a -0-CH2 CH2-radical, -0-CH2 CH2 
CH2-radical) are desirable. 
[0046] 

As for a carbonyl group and nitrogen-containing heterocycle, it is more desirable to be 
introduced into the above-mentioned polymer principal chain at least by the alpha position or 
beta as one side chain expressed with the following type (2) or (3). 
[0047] 
[Formula 9] 
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(A is nitrogen-containing heterocycle among a formula, and B and D are the organic radicals 
which may also contain single bond; oxygen atom, nitrogen atom, or sulfur atom; or these.) 
[0048] 

Here, the nitrogen-containing heterocycle A is fundamentally [ as the nitrogen-containing 
heterocycle A of the above-mentioned formula (1) ] the same, and is fundamentally [ as the 
substituent B of the above-mentioned formula (1) ] the^same. [ of Substituents B and D ] 
However, as for the substituent D in a formula (3), it is desirable that it is the alkylene group or 
aralkylene group of carbon numbers 1-20 which may also contain a single bond; oxygen atom, a 
nitrogen atom, or a sulfur atom, and especially its single bond is desirable also in having 
illustrated by the substituent B of the above-mentioned formula (1). That is, it is desirable to 
form the alkylene amino group or aralkylene amino group of carbon numbers 1-20 which may also 
contain an oxygen atom, a nitrogen atom, or a sulfur atom with the imide nitrogen of the above- 
mentioned formula (3), and especially that (single bond) that nitrogen-containing heterocycle 
couples directly with the imide nitrogen of the above-mentioned formula (3) is desirable. The 
alkylene ether or an aralkylene ether group of carbon numbers 1-20 etc. which specifically has at 
the end the oxygen atom, sulfur atom, or amino group which did the single bond; above of 
Substituent D; the methylene group and ethylene containing an isomer, a propylene radical, a 
butylene radical, a hexylene radical, a phenylene group, a xylylene radical, etc. are mentioned. 
The alkyl group of carbon numbers 1-10 is fundamentally [ as what was illustrated by the above- 
mentioned formula (1) ] the same. 
[0049] 

Although it is not limited, since especially the rate of the above-mentioned carbonyl content 
radical and the above-mentioned nitrogen-containing heterocycle which are contained in 
thermoplastic elastomer becomes easy to form a complementary interaction with being 2:1 (it 
being 1:1 in the case of the imide structure of the above-mentioned formula (3) etc.) and can 
manufacture it easily, it is desirable. 
[0050] 

As for the side chain which has a carbonyl content radical and nitrogen-containing heterocycle, 
it is desirable to be introduced at 0.1-50-mol % of a rate to 100 mol % of principal chain partial 
(rate of installation), and it is more desirable to be introduced at 1-30-mol % of a rate. 
Less than [ 0.1 mol% 1 if the reinforcement at the time of bridge formation may not be enough 
and exceeds 50-mol%, crosslinking density becomes high and rubber elasticity may be lost. That 
is, if it is above-mentioned within the limits, the interaction of the side chains of maleic- 
anhydride denaturation thermoplastic elastomer (i) and thermoplastic elastomer (ii) happens 
between molecules or by intramolecular, and since balance is often formed, when these consider 
as a constituent, the tensile strength at the time of bridge formation is very high, and it is 
excellent [ tensile strength ] in recycle nature. 
[0051] 

When a carbonyl content radical and nitrogen-containing heterocycle are introduced 
independently, according to the rate of the above-mentioned carbonyl group content radical and 
the above-mentioned nitrogen-containing heterocycle, which radical should just consider the 
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above-mentioned rate of installation on the basis of the radical of the one more superfluous in 

many cases that what is necessary is just to consider both radicals as a lot. 

When for example, a principal chain part is ethylene-propylene rubber, the monomer of this rate 

of installation into which per ethylene and propylene monomeric unit 100 unit and a side-chain 

part were introduced is 0.1 - 50 unit extent. 

[0052] 

It is desirable that the glass transition point is 25 degrees C or less, and when this elastomer (ii) 
has two or more glass transition points, or when using together two or more sorts of elastomers, 
as for at least one of the glass transition points, it is desirable [ thermoplastic elastomer (ii) ] 
that it is 25 degrees C or less. If a glass transition point is 25 degrees C or less, it becomes easy 
to carry out kneading when adjusting a constituent, and excels in workability. Moreover, it excels 
also in the handling nature when carrying out thermal dissociation of the constituent (bridge 
formation in a constituent). 

Thermoplastic elastomer (ii) is one-sort independent, or two or more sorts can be used together 
and used for it. The mixing ratio in this case can be made into the ratio of arbitration according 
to the application for which a constituent is used, the physical properties required of a 
constituent. 
[0053] 

Especially the manufacture approach of thermoplastic elastomer (ii) is not limited, but can 
choose the usual approach. 

What has a carbonyl group content radical and nitrogen-containing heterocycle in the same side 
chain also among thermoplastic elastomer (ii) is obtained by making the carbonyl content radical 
denaturation polymer of for example, an elastomeric polymer react with the compound which can 
introduce nitrogen-containing heterocycle. 

Diene system rubber, such as butadiene rubber, the toluene solution containing a maleic 
anhydride or mercaptoacetic acid, or alpha olefins, such as olefin system rubber, for example, a 
propylene etc., such as EPM, and the toluene solution containing mercaptoacetic acid is made to 
specifically react under nitrogen-gas-atmosphere mind under a room temperature or heating, the 
elastomer which denaturalized by the cairbonyl content radical is obtained, and it is obtained by 
making this elastomer and the compound which can introduce nitrogen-containing heterocycle 
react. 
[0054] 

Here, the compound which can introduce nitrogen-containing heterocycle may be the nitrogen- 
containing heterocycle itself, and may be nitrogen-containing heterocycle whibh has carbonyl 
content radicals, such as a maleic anhydride, and the substituents (for example, a hydroxyl group, 
a thiol group, amino group, etc.) which react. Moreover, what is necessary is just to make the 
compound which can introduce nitrogen-containing heterocycle react with a part of carbonyl 
content radical of a carbonyl content radical denaturation elastomer, or the whole quantity. A 
part is more than 50mol% preferably to 1 00 mol % of carbonyl content radicals, and is more than 
80mol% more preferably. If it is this range, the effectiveness which introduced nitrogen- 
containing heterocycle will be discovered, and the tensile strength at the time of bridge 
formation will increase more. It is desirable especially to make the whole quantity (100-mol%) of a 
carbonyl content radical react with this compound in that it excels in tensile strength, a 
compression set, and workability. 
[0055] 

The elastomer which denaturalized by the above-mentioned carbonyl content radical A 
commercial item can also be used. For example, LIR-403 (Kuraray Co., Ltd. make), Maleic- 
anhydride denaturation polyisoprene rubber, such as LIR-410A (Kuraray Co., Ltd. prototype), 
Carboxyl denaturation nitrile rubbers, such as denaturation polyisoprene rubber, such as LIR-410 
(Kuraray Co., Ltd. make), and the KURAI naks 110, 221, and 231 (the poly sir company make), 
Carboxy denaturation polybutenes, such as CPIB (the Nippon Oil chemistry company make) and 
HRPIB (Nippon Oil chemistry lab prototype), NYUKURERU (the Mitsui DEYUPON poly chemical 
company make) YUKARON (Mitsubishi Chemical make), Maleic-anhydride denaturation ethylene- 
propylene rubber, such as TAFUMAM (MA8510, Mitsui Chemicals. Inc. make), Maleic-anhydride 
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denaturation ethylene-butene rubber, such as TAFUMAM (MH7020, Mitsui Chemicals, Inc. make), 
The maleic-anhydride denaturation polyethylene of ADOMA (LF128 grade, Mitsui Chemicals, Inc. 
make), the maleic-anhydride denaturation polypropylene of ADOMA (QB550 grade, Mitsui . 
Chemicals, Inc. make), etc. can be mentioned. 
[0056] 

Moreover, you may introduce into the side chain of an elastomeric polymer, after making the 
compounds which can introduce a carbonyl content radical and nitrogen-containing heterocycle 
react. 
[0057] 

When compounding the thermoplastic elastomer which has independently a carbonyl content 
radical and nitrogen-containing heterocycle in a side chain, respectively, copolymerization of the 
monomer which can form the principal chain of this elastomeric polymer, and the monomer 
containing a carbonyl content radical is carried out, the above-mentioned thermoplastic 
elastomer may be manufactured directly, a principal chain (elastomeric polymer) may be. 
beforehand formed by a polymerization etc., and, subsequently graft denaturation may be carried 
out by the above-mentioned carbonyl content . radical. 

In each above-mentioned manufacture approach, it can check whether each radical of the side 
chain of thermoplastic elastomer is combined independently, or it joins together mutually with 
analysis means usually used, such as NMR and an IR spectrum. 
[0058] 

Thermoplastic elastomer (ii) compounds the carbonyl content radical denaturation elastomeric 
polymer which introduced the carbonyl content radical first also by the above-mentioned 
manufacture approach. Next, the elastomeric polymer which the approach of making react witlr 
the compound which can introduce nitrogen-containing heterocycle, and introducing nitrogen- 
containing heterocycle is desirable, and has especially a cyclic anhydride in a side chain, By 
making the compound which can introduce nitrogen-containing heterocycle react at the 
temperature in which the compound which can introduce nitrogen-containing heterocycle can 
carry out a chemical bond (for example, covalent bond, ionic bond) to a cyclic anhydride radical It 
is desirable to make a carbonyl content radical and nitrogen-containing heterocycle introduce 
into the principal chain of an elastomeric polymer (for ring breakage of the cyclic anhydride 
radical to be carried out). The concrete point is indicated by JP,2000-1 69527.A about 
manufacture of this elastomer. 
[0059] 

Nitrogen-containing heterocycle of this invention is used as "a nitrogen-containing n membered- 
ring compound (n>=3)" for convenience, and the joint location of nitrogen-containing heterocycle 
is explained. 

The joint location ("the 1-n-th place") explained below is based on an IUPAC nomenclature. For 
example, in the case of the compound which has three nitrogen atoms which have an unshared 
electron pair, the ranking based on an IUPAC nomenclature determines a joint location. 
Specifically, the joint location was described in five membered-rings which carried out [ above- 
mentioned ] instantiation, six membered-rings, and the nitrogen-containing heterocycle of the 
condensed ring. 

In thermoplastic elastomer (ii), especially the joint location of the nitrogen-containing n 
membered-ring compound combined with a principal chain through a direct or organic radical 
may not be limited, but which joint location (the place [ 1st ] - the n-th place) is sufficient as it. 
Preferably, it is the 1st place of the or the place [ 3rd ] - the n-th place. 
Since one cases (for example, pyridine ring etc.) are inferior to physical properties, such as 
tensile strength when considering as a constituent that a chelate is easy to be formed by 
intramolecular, in the nitrogen atom contained in nitrogen-containing heterocycle, the 2nd place 
is not desirable. 
[0060] 

Since the distance of the nitrogen atom of nitrogen-containing heterocycle and a carbonyl group 
is separated even if it has a carbonyl group and nitrogen-containing heterocycle in the same side 
chain if the nitrogen-containing n membered-ring compound has combined with the principal 



http://www4Jpdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2005/08/09 



JP,2004-051814,A [DETAILED DESCRIPTION] 



15/23 ^— v 



chain by the 1st place of its or the place [ 3rd ] - the n-th place, the chelate in intramolecular is 
hard to be formed, and improvement in an intermolecular chelate and the bridge formation 
reinforcement (tensile strength when considering as a constituent) by formation of ionic bond 
can be expected, and crosslinking density improves. When nitrogen-containing heterocycles are 
five membered-rings, 3 or the 4th place is desirable, and especially the 3rd place is desirable. 
By choosing the joint location of nitrogen-containing heterocycle, bridge formation by hydrogen 
bond, ionic bond, coordinate bond, etc. is easy to be formed, and thermoplastic elastomer (ii) 
does not spoil the compression set when considering as a constituent, but is excellent between 
the molecules of elastomers (ii), or in Hazama with maleic-anhydride denaturation thermoplastic 
elastomer (i) at workability and recycle nature. 
[0061] 

The constituent of this invention contains the compound (iii) containing a metallic element. 
If the compound which contains a metallic element in thermoplastic elastomer (ii) is added as 
described above, ionic bond, coordinate bond, etc. with the carbonyl group or nitrogen-containing 
heterocycle contained in the metallic element and thermoplastic elastomer (ii) of the compound 
containing this metallic element will be formed, and crosslinking density will improve. Moreover, 
the interaction (hydrogen bond) of Hazama of a carbonyl group and nitrogen-containing 
heterocycle is strengthened by this ionic bond and coordinate bond. Therefore, configuration 
retention (compression set), a degree of hardness, etc. are improved. 
[0062] 

Although the compound (iii) containing a metallic element will not be limited especially if it is a 
compound containing at least one metallic element, it is desirable that it is a compound 
containing the metallic element containing one or more sorts of metallic elements chosen from 
the group which consists of Li, Na, K, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, and aluminum. 
Specifically as a compound containing this metallic element, unsaturated fatty acid salts, such as 
a saturated fatty acid salt of the carbon numbers 1-20, such as formate containing one or more 
sorts of these metallic elements, acetate, and a stearate, and acrylate (meta), a metal alkoxide 
(reactant with the alcohol of carbon numbers 1-12), a nitrate, a carbonate, a hydrogencarbonate, 
a chloride, oxide, a hydroxide, a complex with diketone, etc. are mentioned. 
Here, "the complex with diketone" says the complex which 1 and 3-diketone (for example, 
acetylacetone) etc. configurated in the metal atom. 
[0063] 

Although the configuration retention and compression set are improved more by containing the 
compound (iii) which contains a metallic element in the constituent of this invention Ti, aluminum, 
and Zn of a metallic element are desirable at the point that the effectiveness is especially large. 
As a compound containing a metallic element, the saturated fatty acid salt of the carbon 
numbers 1-20, such as these acetate and a stearate, A metal alkoxide (reactant with the alcohol 
of carbon numbers 1-12), an oxide, A hydroxide and a complex with diketone are desirable and 
especially a complex with the saturated fatty acid salt of the carbon numbers 1-20, such as a 
stearate, a metal alkoxide (reactant with the alcohol of carbon numbers 1-12), and diketone is 
desirable. 
[0064] 

As alcohol of carbon numbers 1-12, a methanol, ethanol, propanol, isopropanol, a butanol, 2- 
butanol, 1-methyl-2-butanol, t-butanol, an octanol, decanol, a dodecanol, a phenol, and a 
naphthol are mentioned. 

As saturated fatty acid of carbon numbers 1-20, an acetic acid, a propionic acid, butanoic acid, a 

lauric acid, a myristic acid, a palmitic acid, stearin acid, etc. are mentioned. 

as diketone used for a complex with diketone, 1, 3-diketone, 1, 4-diketone, 1, and 5-diketone is 

mentioned, and, more specifically, 1, such as 1, such as 1, such as acetylacetone, 2, 4-hexane 

dione, benzoylacetone, and dibenzoylmethane, 3-diketone; acetonylacetone, and phenacyl 

acetone, 4-diketone;2, and 6-heptane dione, and 5-diketone are mentioned, for example. 

[0065] 

The constituent of this invention contains one or more sorts for the compound (iii) containing 
the above-mentioned metallic element. The mixing ratio in the case of containing two or more 
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sorts can be made into the ratio of arbitration according to the application for which a 
constituent is used, the physical properties required of a constituent. 

The content of the compound containing the above-mentioned metallic element is 0.05-1. 5Eq to 
the nitrogen-containing heterocycle contained in the above-mentioned thermoplastic elastomer 
(ii), and is 0.2-1 .OEq especially preferably 0.1-1.0Eq preferably. If it is this range, it excels in 
physical properties, such as a compression set of a constituent, and a degree of hardness. 
In addition, all the hydroxides that the metal can take, a metal alkoxide, or carboxylate can be 
used for the compound (iii) containing a metallic element. For example, when a hydroxide is taken 
for an example and a metal is iron, they are Fe (OH)2 and Fe (OH)3. It may use independently, 
respectively, or you may mix and use. 
[0066] 

Although it is desirable to contain one or more sorts of metallic elements chosen from the group 
which consists of Li, Na, K, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, and aluminum as for the 
compound (iii) containing the metallic element used by this invention, it may contain metallic 
elements other than these in the range which does not spoil the effectiveness of this invention^ 
Although especially the content of metallic elements other than these in the compound (iii) 
containing this metallic element is not limited, it is desirable that it is 1-50-mol% to all the 
metallic elements in this compound (iii), for example. 
[0067] 

As for the constituent of this invention, it is desirable to contain carbon and/or a silica as a 
reinforcing agent . 
Especially carbon is not limited, for example, carbon black is mentioned, and the content is the 1 
- 200 mass section to the thermoplastic-elastomer (ii) 1 00 mass section (when using by the 
carbon independent), is the 20 - 1 00 mass section preferably, and is 30 - 80 mass section more 
preferably. 

Carbon black of carbon is desirable and this carbon black is suitably chosen according to an 
application. Generally, carbon black is classified into hard carbon and soft carbon based on 
particle diameter. The reinforcement nature of soft carbon to rubber is low, and the 
reinforcement nature of hard carbon to rubber is [ soft carbon ] strong. It is desirable to use the 
strong hard carbon of reinforcement nature especially in this invention. 
[0068] 

Especially a silica is not limited, for example, fumed silica, a baking silica, a sedimentation silica, a 
grinding silica, fused silica, and a silicious marl are mentioned, and the content is the 1 - 200 
mass section to the thermoplastic-elastomer (ii) 100 mass section (when using by the silica 
independent), is the 20 - 100 mass section preferably, and is 30 - 80 mass section more 
preferably. Also in this, a sedimentation silica is desirable. 

When using a silica as a reinforcing agent, a silane coupling agent can be used together. As a 
silane coupling agent, screw (triethoxy silyl propyl) tetrasulfide (Si69), screw (triethoxy silyl 
propyl) disulfide (Si75), gamma-mercapto propyltrimethoxysilane, vinyltrimetoxysilane, etc. are 
mentioned. 
[0069] 

The content in the case of using carbon and a silica together (carbon and total quantity of a 
silica) is the 1 - 200 mass section to the thermoplastic-elastomer (ii) 100 mass section, is the 
20 - 100 mass section preferably, and is 30 - 80 mass section more preferably. 
[0070] 

The constituent of this invention can contain various additives, such as reinforcing agents other 
than polymers other than the elastomeric polymer of this invention, carbon, and a silica, an 
antioxidant, an antioxidant, a pigment (color), a plasticizer, a thioxotropy grant agent, an 
ultraviolet ray absorbent, a flame retarder, a solvent, a surface active agent (a leveling agent is 
included), a dispersant, a dehydrating agent, a rusr-proofer, an adhesion grant agent, an 
antistatic agent, and a filler, etc. in the range which does not spoil the purpose of this invention if 
needed. 
[0071] 

Although what is generally used can be used for the above-mentioned additive etc. and it 
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illustrates the part concretely below, it is not restricted to what was these-illustrated. 
As the elastomer (i) of this invention, and polymers other than (ii), like the above-mentioned 
reason, the polymer 25 degrees C or less of glass transition temperature is desirable, and it is 
desirable that it is in any of what is used especially as a principal chain of this invention. More 
preferably, it is natural rubber (NR), polyisoprene rubber (IR), butadiene rubber (BR), a styrene 
butadiene rubber (SBR), isobutylene isoprene rubber (IIR), ethylene-propylene-diene rubber 
(EPDM), ethylene-propylene rubber (EPM), and ethylene-butene rubber (EBM), and it is desirable 
to use the polymer which does not have the unsaturated bond of IIR, EPM, and EBM especially, 
or a polymer with few unsaturated bonds (for example, EPDM). These other polymers may make 
one sort or two sorts or more contain. The content of this polymer has the desirable 0.1 - 100 
mass section to the thermoplastic-elastomer (ii) 100 mass section, and its 1 - 50 mass section 
is more desirable. 
[0072] 

As reinforcing agents other than carbon and a silica, for example, ferrous oxide, a zinc oxide, . 
titanium oxide, the barium oxide, a magnesium oxide, a calcium carbonate, a magnesium 
carbonate, zinc carbonate, agalmatolite clay, kaolin clay, baking clay, etc. are mentioned, these 
contents have the desirable 20 - 100 mass section to the thermoplastic-elastomer (ii) 100 mass 
section, and its 30 - 80 mass section is more desirable. 

As an antioxidant, for example, compounds, such as a hindered amine system of a hindered 
phenol system, aliphatic series, and aromatic series, are mentioned, 0.1 - 10 mass section of a 
content is desirable to the thermoplastic-elastomer (ii) 100 mass section, and its 1-5 mass 
section is more desirable. 
[0073] 

As an anti-oxidant, for example, butylhydroxytoluene (BHT), burylhydroxyanisole (BHA), etc. are 
mentioned, 0.1 - 10 mass section of a content is desirable to the thermoplastic-elastomer (ii) 
100 mass section, and its 1 - 5 mass section is more desirable. 

As a pigment, organic pigments, such as inorganic pigments, such as a titanium dioxide, a zinc 
oxide, ultramarine blue, red ocher, a lithopone, lead, cadmium, iron, cobalt, aluminum, a 
hydrochloride, and a sulfate, an azo pigment, and a copper-phthalocyanine pigment, etc. are 
mentioned, 0.1 - 10 mass section of a content is desirable to the thermoplastic-elastomer (ii) 
100 mass section, and its 1 - 5 mass section is more desirable. 
[0074] 

As a plasticizer, polyester, a polyether, epoxy systems including derivatives, such as a benzoic 
acid, a phthalic acid, trimellitic acid, pyromellitic acid, an adipic acid, sebacic acid, a fumaric acid, 
a maleic acid, an itaconic acid, and a citric acid, etc. are mentioned. 

As a thioxotropy grant agent, Benton, a silicic acid anhydride, a silicic-acid derivative, a urea 
derivative, etc. are mentioned. 

As an ultraviolet ray absorbent, a 2-hydroxy benzophenone system, a benzotriazol system, a 
salicylate system, etc. are mentioned. 

As a flame retarder, antimony systems, such as halogen systems, such as the Lynn systems, 
such as TCP. chlorinated paraffin, and a park RORUPENTA cyclo decane, and antimony oxide, an 
aluminum hydroxide, etc. are mentioned. 
[0075] 

As a solvent, ester systems [. such as ether system; ethyl acetate, ], such as ketone system; 
diethylether, such as halogenated hydrocarbon system; acetones [, such as hydrocarbon system; 
tetrachloromethane, ], such as a hexane and toluene, and a methyl ethyl ketone, and a 
tetrahydrofuran, etc. are mentioned. 

As a surface active agent (leveling agent), poly butyl acrylate, poly dimethylsiloxane, a 
denaturation silicone compound, a fluorochemical surfactant, etc. are mentioned. 
Vinylsilane etc. is mentioned as a dehydrating agent. 
[0076] 

As a rusr-proofer, zinc phosphate, a tannic-acid derivative, phosphoric ester, a basic sulfonate, 
various rust preventive pigments, etc. are mentioned. 

As an adhesion grant agent, the silane compound and titanium coupling agent which have a well- 
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known silane coupling agent and an alkoxy silyl radical, a zirconium coupling agent, etc. are 
mentioned. Trimethoxy vinylsilane, vinyltriethoxysilane, a vinyl tris (2-methoxyethoxy) silane, 
gamma-methacryloxpropyl trimethoxy silane, 3-glycidoxypropyltrimetoxysilane, etc. are more 
specifically mentioned. 

Generally as an antistatic agent, hydrophilic compounds, such as quarternary ammonium salt or 
polyglycol, and an ethyleneoxide derivative, are mentioned. 

The content of a plasticizer has desirable 0.1 - 50 mass section to the above-mentioned 
thermoplastic-elastomer (ii) 100 mass section, and its 1 - 30 mass section is more desirable. 
The content of other additives has desirable 0.1 - 10 mass section, and its 1 - 5 mass section is 
more desirable. 
[0077] 

Although the thermoplastic elastomer of this invention has some which can carry out self-bridge 
formation, a vulcanizing agent, a vulcanization assistant, a vulcanization accelerator, a retarder, 
etc. can also be used together in the range which does not spoil the purpose of this invention. 
As a vulcanizing agent, vulcanizing agents, such as a sulfur system, an organic peroxide system, 
a metallic-oxide system, phenol resin, and quinonedioxime, are mentioned. 
As a sulfur system vulcanizing agent, powder sulfur, sedimentation nature sulfur, high 
dispersibility sulfur, surface-preparation sulfur, insoluble sulfur, JIMORUFO phosphorus disulfide, 
alkylphenol disulfide, etc. are mentioned, for example. 

As a vulcanizing agent of an organic peroxide system, benzoyl peroxide, t-butyl hydroperoxide, 
2,4-dichlorobenzyl peroxide, 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexane, 2, 5-dimethyl 
hexane -2, 5-JI (par oxyl benzoate), etc. are mentioned, for example. 

As others, magnesium oxide, a litharge, p-quinonedioxime, tetra-chloro-para benzoquinone, p- 
dibenzoyl quinonedioxime, Polly p-dinitroso benzene, methylenedianiline, etc. are mentioned. 
[0078] 

As a vulcanization assistant, fatty-acid zinc, such as fatty-acid; acetyl acid zinc, such as an 
acetyl acid, a propionic acid, butanoic acid, stearin acid, an acrylic acid, and a maleic acid, zinc 
propionate, butanoic acid zinc, zinc stearate, acrylic-acid zinc, and maleic-acid zinc, etc. is 
mentioned. 

Thiazole systems [, such as a thiuram system; hexamethylenetetramine /, such as guanidine 
system; dibenzothiazyl disulfide (DM), such as aldehyde ammonia system; diphenylguanidine ], 
such as a vulcanization accelerator, and tetramethylthiuramdisulfide (TMTD), a tetraethylthiuram 
disulfide (TETD); sulfenamide system [, such as cyclohexylbenzothiazyl sulfenamide ]; etc. is 
mentioned. Furthermore, alkylphenol resin, its halogenide, etc. can also be used, 
as a retarder, halogenide;2-mercapto Benz imidazole; Santogard PVI, such as nitroso compound; 
TORIKURORU melanin, such as a polymer of organic-acid;IM-nitroso diphenylamines, such as 
phthalic anhydride, a benzoic acid, a salicylic acid, and an acetylsalicylic acid, an N-nitroso 
phenyl-beta-naphthylamine, and an N-nitroso-TORIMECHIRU-dihydroquinoline, etc. is 
mentioned, for example. 

Contents, such as these vulcanizing agents, have desirable 0.1 - 20 mass section to the 
thermoplastic-elastomer (ii) 100 mass section, and its 1 - 10 mass section is more desirable. 
[0079] 

Especially the manufacture approach of the constituent of this invention should just mix various 
additives etc. with a roll, a kneader, an extruder, an omnipotent agitator, etc. if needed [ the 
compound and if needed ] which are not limited, for example, contain the above-mentioned 
thermoplastic elastomer, maleic-anhydride denaturation thermoplastic elastomer, and a metallic 
element. 
[0080] 

The hardening conditions in the case of carrying out permanent bridge formation of the 
constituent of this invention by the cross linking agent can be suitably chosen according to the 
various components to blend, and are not restricted especially. For example, the hardening 
conditions stiffened in 5 - 30 minutes at the temperature of 150-200 degrees C are desirable. 
[0081] 

By heating the constituent of this invention at about 120-180 degrees C, the crosslinking bond 
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(structure of cross linkage) of three dimensions dissociates, and a fluidity is given. It is thought 
that it is for the interaction of the side chains currently formed between molecules or by 
intramolecular to become weaker. 
[0082] 

The thermoplastic-elastomer constituent of this invention can utilize rubber elasticity, and can 
use it for various rubber applications. Moreover, if it is used as hot melt adhesive or an additive 
included in this, since thermal resistance and recycle nature can be raised, it is desirable. It can 
use especially suitable for the circumference of an automobile etc. 
[0083] 

As a circumference of the above-mentioned automobile, specifically For example, the tread of a 
tire, carcass; — the radiator grille of sheathing, a side mall, and a garnish (a pillar — ) The rear ** 
cowl top, aero parts (an air dam, spoiler), A wheel cover, a weather strip, a cow belt grill, an air 
outlet louver, an air scoop, a hood blister, a ventilation regio-oralis article, and corrosive 
protection cure components (an exaggerated fender — ) A side seal panel, a mall (a window, a 
hood, door belt), Marks; A door, a light, the weather strip of a wiper, a glass run, Components for 
interior window frames, such as a glass run channel; An air duct hose, a radiator hose, Brake 
hose; A crankshaft seal, bulb oil flinger, a cylinder-head-cover gasket, An A/T oil-cooler hose, 
missions oil seal, a P/S hose. Lubricating oil system components, such as P/S oil seal; A fuel 
hose, an emission control hose, Fuel system components, such as an inlet filler hose and tire 
FURAMU; An engine mount. Components for vibrationproofing, such as in tank pump mounting; 
Boots;A/C hose, such as a CVJ boot and a rack & pinion boot, Components for air conditionings, 
such as an A/C seal; sealer [, such as belt components; window shielding sealers, such as a 
timing belt and a belt for auxiliary machinery, a vinyl plastisol sealer, an anaerobic sealer, a body 
sealer and a spot weld sealer, ]; etc. is mentioned. 
[0084] 

Moreover, if it is made to contain in the resin or rubber which starts cold flow at a room 
temperature as for example, a flow inhibitor as a modifier of rubber, the flow and cold flow at the 
time of extrusion can be prevented. 

Furthermore, by including carbon, a silica, etc., tensile strength, tear strength, and flexural 
strength of the elastomer constituent of this invention can improve, and it can be especially 
used especially for applications, such as a tire, a hose, a belt, a sheet, a rubber vibration 
insulator, a roller, lining, a rubber coated fabric, a sealant, a glove, and a fender, suitably. 
[0085] 

The constituent of this invention is a constituent with which physical properties, such as a 

compression set, were not spoiled, but workability and recycle nature have been improved by 

mixing maleic-anhydride denaturation thermoplastic elastomer (i). 

[0086] 

[Example] 

Next, although an example is shown and this invention is explained more concretely, this 

invention is not limited to these. 

[0087] 

<Elastomer (i)> 

Maleic-anhydride denaturation ethylene propylene rubber (the Mitsui Chemicals, Inc. make, 
TAFUMA M MA8510) was used for maleic-anhydride denaturation thermoplastic elastomer (M). 
Maleic-anhydride denaturation ethylene propylene rubber (rate %, weight average molecular 
weight 90,000 of 0.8 mols of product [ made from DMS ], prototype, and ethylene content % and 
maleic-anhydride denaturation of 60 mols) was used for maleic-anhydride denaturation 
thermoplastic elastomer (i-2). 

The structure of maleic-anhydride denaturation thermoplastic elastomer (i) is shown in a formula 
(4). 

[0088] 

<Elastomer (ii)> 

Thermoplastic elastomer (ii) was compounded by the following approaches. 
4H-3-amino-1,2,4-triazole (product made from Japanese Carbide) 1.88g (22.4mmol) was added 
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to 100g (rate %, weight average molecular weight 90,000 of 0.8 mols of product [ made from 

DMS ], prototype, and ethylene content % and maleic-anhydride denaturation of 60 mols) 

(maleic-anhydride frame 22.4mmol) of maleic-anhydride denaturation ethylene propylene rubbers, 

and heating stirring was carried out for 30 minutes at 170 degrees C by the kneader. 

The reactant checked that it was the thermoplastic elastomer (ii-1) (formula (5)) of the following 

structure by NMR and IR. 

[0089] 

Using 4H-3-amino-1,2,4-triazole (product made from Japanese Carbide) 0.94g (11.2mmol) f it 

compounded similarly and thermoplastic elastomer (ii-2) was obtained. 

[0090] 

[Formula 10] 




(E expresses ethylene residue or propylene residue among a formula.) Moreover, I expresses an 

ethylene content and n expresses the rate of maleic-anhydride denaturation. 

[0091] 

The reagent made from Kanto Chemistry was used for zinc stearate (ZnSt2) and titanium tetra- 

-n-butoxide (Ti4 (OBu)) and aluminum TORIISO propoxide (aluminum3 (OPr)X 

The Tokai Carbon Co., Ltd. make and the diamond black G were used for carbon black. 

[0092] 

<Examples 1-3 and the examples 1-9 of a comparison> 

It was the mass ratio (equivalent ratio to the triazole ring by which the compound containing a 
metallic element is contained in thermoplastic elastomer GO) shown in the 1st table, and it mixed 
and considered as the elastomer constituent. 

The workability and recycle nature of a class product which were obtained were evaluated, and 
measurement and the tension test of a compression set were performed. The result is shown in 
the 1st table. 

In addition, in the compression set and tension test in the 1st table, it means that the 
measurement in the corresponding conditions was not able to do the blank. Moreover, the 
constituent of the example 9 of a comparison could not produce a sample, and measurement of a 
compression set and a tension test of it was not completed. 
[0093] 
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<Workability evaluation> 

The condition at the time of preparation (kneading) of an elastomer constituent estimated. 
That to which "**" and this lump were not able to knead many things which the lump with which 
"O" and an elastomer condensed what has been kneaded to homogeneity has checked was 
made into "x." 
[0094] 

<Compression set (C-Set)> 

About each above-mentioned elastomer constituent, the heat press was carried out for 10 
minutes at 1.70 degrees C, after producing the sheet of 2mm. thickness, the sheet was piled up, 
the heat press was carried out for 20 minutes at 170 degrees C, and the RYUPUKE sample was 
produced. 

The compression set after compressing this RYUPUKE sample 25% with an exclusive fixture and 

leaving it at 70 degrees C for 22 hours was measured according to JIS K 6262. 

[0095] 

<Recycle nature (repeat shaping trial)> 

About each above-mentioned elastomer constituent, the heat press was carried out for 10 
minutes at 170 degrees C, after producing the sheet of 2mm thickness, the sample was cut 
finely, press forming was carried out again, and the count which can produce the unified sample 
without a joint estimated. 

What was not able to produce "O" and the thing currently produced less than 10 times twice or 
more "**", the thing which has produced once, or once for what has been produced 10 times or 
more was made into "x." 
[0096] 

<Tension test> 

The heat press was carried out for 10 minutes at 170 degrees C, and the sheet of 2mm 
thickness was produced. The No. 3 dumbbell-like test piece was pierced from the sheet, and the 
tension test was performed in a part for speed-of-testing/of 500mm based on JIS K 6251. 50% 
modulus (M50), 100% modulus (M100), 200% modulus (M200), 300% modulus (M300). 400% modulus 
(M400), breaking strength (TB), and elongation after fracture (EB) were measured at the room 
temperature. 
[0097] 
[Table 1] 
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[0098] 

As shown in the 1st table, the constituent (examples 6-9 of a comparison) which does not 
contain thermoplastic elastomer (i) is inferior to recycle nature and workability, and the 
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constituent (examples 1-5 of a comparison) which does not contain the compound (iii) containing 
a metallic element is inferior to a compression set in it. 

It received, and the constituent (examples 1-3) of this invention did not spoil a compression set, 

but workability and recycle nature have been improved. 

[0099] 

[Effect of the Invention] 

By this invention, physical properties, such as a compression set, are not spoiled but the 
thermoplastic-elastomer constituent which is excellent in workability and recycle nature can be 
offered. 



[Translation done.] 
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[0 0 2 0] 

Ery-^-^r ? ;H4^^tL^>^T> ^97, h-^-t^^v-co-EffliS&fri o Omo 

T.»tL<li0. 1 ~5 Omo 1 «t L< fiO. 3 ~ 3 0 m o 1 %T* 

»K L<li0. 5 - 1 Omo 1 

[0 0 2 1 ] 

sH'Jv-tLT, JMfcawi, fllxJiT, X^=ta (NR) > tv-fvvxi* (IR) , / 
^v'xy^A (BR) > 1. x + VV-7* s S3->*± (SBR) 

^T^'JDXh'J^-^yX^rfA (NBR) . * D o ^f^^ (II 



(6) 
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R) , x.f-VZ'-y'n t'V^-vXViA (E P DM) *$<Wx.y%k=fA ; xf l/^-^ 
nei/>3*A (EPM) x xf l/>-/f>^A (EBM) , ? n a* >-ffc# 'J x*. 

[0 0 2 2 ] 

i fcifflfciix?^ Kv—tttf'Jv-MU <WB8*ftfi-&£-tfX?* >7-tt#>J^- (& 
HT2B14X9.* h*^-) t^otU<, $)x.tf> 7X^?tLT^T>{) «J:^jK'J ^-f-u^^j. 
f-7-tt#'Jv- (SBS, SIS, SEBS) v,*'J*1^7^ ^x?* h 

jKUv-, xKUig'fbe^^jc^^ w-te#y ^m^?* i^-1£# ^ 

[0 0 2 3] 

^Vx> :f A*£oS>x>5R=fA-eJi, Sfi2p^|^^fi**l , 0 0 0 - 1 0 0, 0 0 0"C& 
JO»i L<, 1, 0 0 0 - 5 0, 0 0 0 4 Uv^o *HioOTffl 20 

<i$jc7* ±ib^9x h^-te^ 

Itfl^^iAM 0 0, 0 0 0-2, 0 0 0, 0 0 0t^SiH t Sflb<, 5 0 0, 
0 0 0- 1 , 5 0 0, 0 0 0# S #K$?£ Lv>o 
[0 0 2 4] 

[0 0 2 5] 

W-'l£#'J-7-Ji> 3£8*xfA (NR) . ^fV^VV^A (IR) y .jf»Vi>rf 30 
A (BR) . 1, ^^-V>-^^->*jc>rfA (SBR) ,X^l^ 

-7*neix>--yjivrfA (E P DM) , ^jvrfA (I I R) ^ov'xv^^A ; -x.^ 
l^>-:/tt tfl^xfA (EPM) > .xf-l^-y-f-J'r/A (EBM) t- 7 rs&=T 

A-C2b*0)i J #i:Sfi Lv^ 0 c:tL^<7)^';-7~(i**v^#ia^ s 2 5 t^T-e^*.** 

[0 0 2 6] 

#S&(Bfc*JHT\ ±ffi^^W>-r^ Vx^rfA (SBR) 7kiS^9 

Jft^TJBIftx^^ h^-<D±mKE PM, E P DM, E BM SrJS^ l*> -fcoxf-l^ > 

^•fifi, 0 i L< li 1 5- 8 5mo 1 %T*«9> «t »9&?£ L< ti, 5 0 - 7 Omo 1 %~? 

[0 0 2 7] 

^K^tts&^raattx^^i b (i) o±«*<&x*- it, ?£&T&&nrM£^7x 

hv- (i i) ©±^xfl/>tiJ: «9^^0* s »i LV^ 0 JiAt£ (^-K-b^^h so 
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[0 0 2 8] 

$&3k.vW >^^'^Pr^t4ac9 7. h V- (i) li, 

TUISSfc UTJi. •Bnix.ff, LIR-4 0 3 9 W±£S) ^ LIR-4 10A (^Wl 
^Ofekv W ^M^t£^ V^V^r/A, ^7V-M (MA8510, = #ft^ 
ttSS) ^C»&7fcv W ^^'l&J^l^-yn tTl^^rfA, (MH 7 0 2 0, 

= #-fk^tti^) fO|*7N Vf^txf I/^-T'tV^, TKv- (LF'l2 8<f 

, ~mtm±u) oas*-* w ymm±#v x-ri'y, r kv- (qb 5501, =#<t 

[0 0 2 9] 

Kv-r ( i i ) 1 0 Off«U> L< fil ~5 0R««5T*-»). <fc L< 
[0 0 3 0] 

*§kw<om&m\i, i*iir«tti9^b7- (i d *^tt4o 

[0 0 3 1] 

mf&WM&^x hv- ( i i) o±ftt4ix97fv-tt#'JT-ii, #KEg£S*L 
1% -«Wfc&fco*&fc5^f*fctt#Jftft#^*tK -eoJsr^^^AA'M (2 5 

v-f ^KSEtsffe^rffltt^^^ h-v- (i) -egt^Lfe b<Dt&*&>Kmm-?&2>o 

[0 0 3 2] 
[0 0 3 3] 

ynsffrW.^ y^jvm.^ v 7 * t^fks p-7i-i^>vgt® 

ilJftS^-**^^^* ; *R*vi^-<>«, ^^/u^/wR, faTkyf^m. 
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* T'n'J^ N — (p-7 57^>7^JV) -j?-77xyf(^)75yS;vl/'f 

>75 K> 7l/^fV75 KS* (vW >^ey T5 K) > 3;n^^;75 F, 5 - Kn 

+ ->/>'i/;i'75 N-7tf*i^;-^7r/, n, N' -^*^y f-i/^tf;*. (7 

-fehT^K) , 7D>75 K, ->^cHrU ^> 4-7-bb75 K7x;-JK p-T-bh 
75 htifSI07 5 KM; v W W ^ K> ^ K*©-f S K«J&«3*»f $>*t 

[0 0 3 4] 

OT-ZUa*^*; 7?*», ASSIST 3->3SfJR^o/>nr>S : ?^?)» 

->7/I; 7 5^i;ff^«i; x-xtji>&; jc--r;^; t-*sa>&: f- 

mm*. 3£#»M4*#LTV>T1>, tUt^*<n.):v^«, 3lfltt*tLTv^i« 
[0 0 3 51 

(2 -^-4r->>f ^ K-;V) , "✓K*VA' (3-**W5' K-AO > * K- 

k'u'J^, -OK-ZK W>K';>. ^-^S'M^KrA', #;W?y-;K 7x/f7v 
-fj'Ki/iV, ^v^vk-zk f7'/-*, -fy**t'/-*, -f 

7f77-JW * + tv77-JK f7y7y*-JK **th'i77-^ f7bV7V 
-A>, 7xtVfDiJv, ^> v***-9-->*>, -7 9?*JV* 7'f , Jy>, £ 

^->*>\ 7it-7>', f h9y'A'^'/**t7-*, ^^V>f V^+ifVf-JK 7^ 
h9-ZV> ^^7*f 7V-JK ^^777^, e-jy^ *y>j>. 'f7^; , J>> 7 
^U->*>-> 7itVF , Jv' , A 7>h7V'J'A t7f'Jy*A f7^A fcT';^v>\ 
e>J5v'A 4r^!/ , ;>'> h'J7yA fc**-^, MJ77*'J-7A y 

%L<0$*>* 5 HSRKonTtt, T?EWfb^*«»* L<WI*?*tAo £ft*>fi 



(9) 



JP 2004-51814 A 2004.2.19 



[0 0 3 6] 

Mb 5] 




[0 0 3 7] 

ttc, ^m6^m^^r\t, Tmmt&mmn L<.«*s*i*i £*im::ov*-c*> 

[0 0 3 8] 
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[it 6] 




[0 0 3 9] 
[0 0 4 0] 

Kb 7] 
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[0 0 4 1 ] 

[0 0 4 2] 

f&wm&x-?* Ft- (i i) fclu ilB^SRaSISl^S^ifctt^raaiSf^hUT^*^ 

HfcHTBtt*9^ (i i) *;v^-^is<J: ^^^^^^x Sv>tc^Si<offl 

*/i/#^/i/££J:ir&g£:tS3BiR*«, TfB5£ (1) -ea?*ts lo^fiSHt UT±IBsK'J 

[0 0 4 3] 
[ft 8] 



A— B— C (1) 



so 
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[0 0 4 4] 

fi&gBfi> JMfrfr : a*«*4>L<i;M**«*;**v> lis 

^■Cb J: v»*«a6-CJb ^ , »i, fn)x_tf N ; MIR^ -f * * * tt 

T^lNR' . (R* fiTkfgJI^Sfctt^&i - l 0 07***36) ; iftfcoJK^* 

-CH, CH 2 -m \ (tnl;Ltf> -NH-C H 2 CH, - 

S^) f fctt7**V>f-*i-7 l *36 (7**W'>'-?-*a6^ Wittf> -S-CH, C 
H 2 -36) ; iKfe^*^***c#-r*, ift*lki--2 o©79Ji'*V'->«.-f-A'36 

[0 0 4 5] 

nejvl, rf-*S> ^>-f-*36% ^*->;v^> ^-7*^*^, J 7* 

±SBiS»36B<o»5KlS^ -f*'>ja?*J:0 , 7§>'a£, 

*:fi^*'7ilC;3 1 £-g-/0-r<b £v*J&%& 1 ~ 2 0 OTKW^-t^i fc»47 9A'* V> 
=b£tt#* i*x*£> 7 5 K36, <3 K36, ftx^f^Sfi^ti.^^J tv> 
klBii, JtffiLfcS'T'b**]^ -f *^S ; ?4fctt7 5^.36 ; i*t^**sftn^ri- 

1 ~ 2 0 ©7** ls>JL--T^&. 7MU>75yi^li7J^V^f* 
i-7 % *36**Sf*L<. 7?;i (NH) ^ 7;^1/>7 5;S (-NH-CH, 
> -NH-CHj CH 2 -S% -NH-CHi CH 8 CH, -&),7**1>- 
^x-fJVl (-0-CH 8 -i, -0-CHj CH 2 -0-CH: CH 

2 CH, -36) LV\ 
[0 0 4 6] 

UJUtf=.Ji>&b'&&f&QL%m*> TIES: (2).ifcli (3) ?|?ti4 1^iitU 
[0 0 4 7] 

[<k9] 



a p a p 




9S : ?-;.**v»,ii*L^*^"C<>J:v^«36"T***« ) 
[0 0 4 8] 

B^i^DliilB^: (1) ©MB i:**fi<jlc[W|^-e*So 

fc/iU 5t (3) fc-£tf4«&3£Dtt, (1) <0fi^B?^UfCi, 
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$tz&T J fr*V> (KtfUt b<> *tt-fr* s #lcff*Lv». ±is^: ( 

3) o-f 5 Ka*fc*t, MMMfctt^ J: 

sfc (3) KS£fc^££«£**<£8iB£-1-* (#^) oaft^KffiU^. 

tf^ ^^V>S> •z-^l'V^ /fl^>^ '7x-^S 

$m&l~~l 0<D.T)\<*)\>mK, ±ftt (1) ■CW^Lfc1)OiMi:^i'C*4, 
[0 0 4 9] 

#k|£5eS*l£v^v 2 : l UfesS; (3) <&>f s mit^^^Jii : l) x&zktt 

[0 0 5 0] , 

aj)v^=.)v^mt^mmmmmt^^-ri>mmt, o omo 1 %khlx, 

0. 1-5 Omo 1 %<om^mX (mxm) 2ftX^2>Z.k-t)mtV<, 1-3 Omo 
0. lmo 1 %*ffiXl$mffift<D&t&tf+fr-e%^Wi&-t) t $>*) . 5 Omo 

«»**3W* < ^j±m£&$zteft2>Wi&i) i $>2>o ±ieu^«EHi*i-c^>tL^ 

% W vWM^^M^L^^^ ( i ) * JOH&^TJBte.*?"* > (i i) 

[0 0 5 1] 

<, fir*L)5^3l* t a*!o»#»i% &\,> : %<D&$:&mb Lxm*-fti* «t^o 

£ (7)^X^11. 08 it (f ^SI^Bfrrt 4 ^ li\ i' V is 

. 1 ~ 5 0-3--? >fI§t"C&*>o 
[0 0 5 2] 

*MiriB1&J.?i*-hv- (i i) fi. f (?)#7^eW2 5 L<^ 
f£ji9*b-7- ( i i) tf2&±.<Dlf7*m&&*^&Wi&ttz\t2^y>k±.<DX-<7*h 

^»x^K- (i o ti> imm&x, ttzii2m&±*&Rii'Xm^&zttf 

[0 0 5 3] 

ft^^i*^* hv- (i i) cDiijt^{i#nRaa?tff> air s^-*- a it 

QaJMfe^?* (i i ) *>-Cfc, ^^^-^^^Si-i-^^^^^t $-1^1 — 
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[0 0 5 4] 

75/1^) ^tts^iiaii^ottiv^ tit, &m%&mnzm\L7z>i\: 

Z&tilfX^o 1 0 Omo 1 % KM t T$f £ L < fi 5 Omo 

, JnX'14^1Stts^-Cs * ;v^-;v-^-^S<75^a (1 0 Omo 1 96) £ I^k^ i RJS 3 
[0 0 5 5] 

tf> L I R - 4 0 3 9 I'tfcft) > LIR-410A 7 W±t*ft n D u) #<9&7Rv 
-f ^i^V/l/V^A, LIR-410- ?Vtt8) V^V^tfA, * 

Mt7M10, 2 2 1 , 231 (jJ^y-^-ttft) h 'J 

CP IB (Umtmnm > HRPIB (H^k^tfttfW 

) \ ^W-M (MA 8 5 10. HfJMk^ttSS) l©l*7l/vfV»SSttXfVy-^D 

(MH 7 0 2 0 , H#-ffc3M±») ^O^tK^ W V 
>-Zfr>*^. (LFl2 8f, =#<b^tt«) Wfelc^ W ^8^14* '; 

(QB 5 5 0f> S#<k^tt») W VfW^Dif W> 

[0 0 5 6] 

ttz, ******* ^b*«jra±«:Ba£3-*fc3u 

7. b v-tt^'J v- wit Lt ■!) J: v> 0 
[0 0 5 7] 

fc^tr*^**- 1 £*m^s-£-c, ±tm^m&^7X h-?-*w.m&& 

. ±IB * sK- ^ -7 7 K^1£ L T i> J: v* 0 

[0 0 5 8] 

v-c&fii&fclWLT, A#ttfc&fcc>V>TW\ #12 0 0 0 - 1 6 9 5 2 7#&*KfBtt 
[0 0 5 9] 

*II^O^iiaiI*«i± n MSIHkl^? (n^3) J tU MXttXHO 

WTt&^-f (l"l~ntej ) fi> IUPAC#^K$^<<»0-C*4, W^. 
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^WT2§^7^ (i i) "Cli, fi£ 4 fc li #«£&^LT 4 £-&*n 

[0 0 6 0] 

, mm®fg.M±-rz>o 5. jt«-c**»-frt-tt, 3 tfci*4WiL< 

fcfc J: >Jf*!ir h^- (i i) tiU 

Kv- (i i ) |i]±<o5HPM-e, * li&jjcvW ^*gE14Hfc^raalft*"?x h7- (i) 
t<5Ht, tK*^. SttiBf-fr^t Jra^«**^*«. *t-^-f L 

[0 0 6 1] 

*$kW<Dm&%Hi. &JS5c^£-£trfk-^ (i i i) ^^-TSo 

±feLrt:J: -5 lc^BX2g1*JC7^ (i i) K£Jg^£#tMk^£;(jDx.*> £ ^ 

[0 0 6 2] " . . ^ 

£JR5c**-£tr'ffc'&« (i i i) li. £JR 55**4?* < t 4> 1 o^trffc*»T.2b*u*#fc. 
•ERjgS^*v>** % Li, Na, K, Ti, V, C r, Mn, Fe, Co, Ni,Cu, Z 

ii-e, [i/*hyk<D&m tit, l. 3-— s**-^ (tf!x.tf % 7-fe^>7* 

[0 0 6 3] 

*$km<V&&®>te&%yt%*'£ trite® (i i i) **>»*WM* 
AU Zn#0;J:l,<U &JR£***tHfc#»fc LTifl&Oft**, X -r 7 V > m*£^ 

1 - 2 0 ffiJ»a*B.. '£JR7A'3*3/.K ~ 1 2 07^3-^iOK^H) 

[0 0 6 4 ] 
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-J^r Y y k<D$k'fcKm^h*lZ>y'r Y >t LTIA, #Jx.tf, 1, 3-v f *-h:<', 1, 4- 
Vr\-y, 1, 5-5>* Yytfmfhft,.& ^-ftlftKfi, T-fcf-JVT-b h >\ 2, 4- 
^>V>f JVT-fe h>> ^^/Oii * >^?> 1 . 3 Vfr \- T-fc 
h-;vr-fe f 7xt->;v7-fe h >^£> l , 4 -y^r h ^ ; 2 , 6 -^7? y-y^y^ 
(Ol, 5 -V* . hti&o 
[0 0 6 5] 

*»5BOia*«Ui, ±ffi&JR5cS***tHt<frte (i i i) * lPJt^Iti, 2®W 

±IB^Ji7C^*^tp'fb^^Sli, -LfEOTSSlUfeJ^* (i i) 

^^^ltlc^LT> 0. 0 5—1. 5Sif*»),ffiL<liO'.. 1-1. 0Siv#t 
0£L<fiO. 2-1. 0^*-C^)-6o iOfSffl-C&tltf, JBJifc4ijOffl(6*aJI> HJS# 

kZb* &mwm<D&&\±* Fe (OH) s - , Fe (OH) s £**i^Mi&-efflv> 
[0 0 6 6] 

*3Ml^J8^**Jl5B***tMI:-fr* (i i O t*> Li, Na, K, Ti, V, Gr, 
Mn, Fe, Co, Ni, Cu, Zn, G a <£ tfA 1 J: »9 3 1 . 

&&«5c3K*£-trri:#4fe (i i i) + ot;fce> Wo&JR5c3S<*>^jr*tt, WfcRRies*. 
fcv># N ^Jx.»f, mt^m (i i i) t^MISf ^L-Cl~5 0mo 1 
L^o 
[0 0 6 7] 

M5£&)i: Lt^-r^it?/* tzitZsVlj* Sift 

>*ttTfflv>*»-fr) Ji, hv- (i i) 1 0 0 KSgPfcttLT, 1 - 2 

0 Ogi^.^ # 4 t< ti 2 0~ 1 0 OflW), «t •? 0* b < »* 3 0 ~ 8 0 » 

[0 0 6 8] 

arm®-*?* h-*- ( i i ) 10 0fl|5t:^LT, 1-2 0 0 >9 , $f£ L< . 

f*2 0~ 1 0 0li^«5, <£ L< 1*3 0~ 8 Off^J, £Ofc;5>t"i>, 

7 V yfMt LTfi, (fijxh^w;^yn^;v) •rh9^.;V7'f K (S i 6 9 
) % tf^ ( h 'Jih*->y'J ;i/^oe;i/) v^;^7-f K (S i 7 5 ) , y -* -f Y 7 
nt';vh 'J^ h^'y'yyy, — V * h ^ris-y? y^tfW^f hti&o 



(17) 



JP 2004-51814 A 2004.2.19 



[0 0 6 9] 

u-#y& XiT'y') #JB1-* J: ^o^tta) ti % ^.bt 

SB1Si9'^ W- ( i i ) 10 OSe^Slw^LT, 1-2 0 0 3I«S&-C*»K $J£ L< fi 
2 0-10 OSI^*^ «fct9#£L<Ji30~8 0ligS^S o 
[0 0 7 0] 

iw<>) > ?M*&tt) * 4MfaftU jK*a«u esmsUn mmtt^m. n?*i»jtau y*?- 

[0 0 7 1] 

as^^i-s^ tn-6ii*L* tx^ms^tL^v^o 

*^(7)x5Xh-7- ( i ) isJrtf ( i i ) W^o*';**- t LTfi. ±ti<Dm&tmtik 

Wo ^weis^ifli tv^ 0 J: »j» £ U< ti, ^IfcrfA (NR) , 'fV^V 
rf A (IR) „ 7?i;jL.>=r£, (BR) , VV-r^yxVtfA (SBR) ^■f-fl' 
rf A (I I R) „ xfl/>-^nevy-v'xv^ , (EPDM) \ xf l/V-T'ntfl/ 
>=fA (EPM) , xf U>-yf^^A (EBM) >9 . #K I IR, EPM, EB 
MO^f&»je#*#3 4v>'K , ; , * , -4 T'cfi^l&^n^^/^^v^';^- (tf!)x.tf, EPD 
M) ^fflv^(0^ff3 L^o «flM>#'J v-tt 1 2 am±£-£"W£-fr-C&«}:i/>o 

g[7K'; v-O-^-ftJi, ^prmi4^7^ h-v- (i i) 1 0 0R*S&K*|-LT. 0. 1-1 
0 0Sf«iL<, 1 ~5 0K*^75 s «t LV>„ 
[0 0 7 2] 

^-sKVisJ:^'; UVkHommt LTW\ SMfc8u 8Hk3E$fr, wut<?-?>. 

(i i) 1 0 QMA&lzttLX, 20~100li«tL<> 30~80fi 

KT5>**0<frfr**«*»r&:»i, -^«fi> fcTJraMkx?;* h*^- (i i) 1 0 0 K*SB 
[0 0 7 3] 

mim±Mt LTfi, ^Jx.»f> 7fiViiKD*^h^x> (BHT) . /fKKatJ' 
T-y-;w (B HA) *$tfmifhti, f&TO14^7* hv- ( i i ) 1 0 0 ®fi 

S&KWLT. 0. 1 ~ 1 0gSSM> s }if £ L< > 1 ~5»*^J: ij^f L^o 

m#tLT(i> -mt*-*y, mimm, sew, *<vit?^ «; *k?9a v 
^sm^«MW#^f £>*l, m*smn^7x h^- (i i) 1 oogsf& 

[0 0 7 4] 

nrmmt utii, &,i.#s*, hv^vns, en*y?h« % T->'e>s^ 

BMM t LT li , TCPf<5'J>^ *£fHb^ 770, ? a > 9 s s 9 n -T* > 
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[0 0 7 5] 

vtaji LTfi, ^**ty> HUiWOift-fb***; r h5^Dn^^^^nr^k 
M<b7jc^^ ; r -fe h > „ **-jw,x*-jHr h yjh ; v^^wc-f^K fh5t 

[0 0 7 6]. 

(2 h*->j^3r>0 y - ^ ^7 'J n + ^ynk^V h h*v'->7?> 3 

-Ws K^r->y.n \£)VY V* Y * s s s y jy f htl&o 

RT2a#JO-g-««U ±lB^Rr2H4^7X W- ( i i) 1 0 0fiWLT,,0. 1-5 
0giMH<^ 1 ~ 3 0 *)& t U^o ^O^OflSiKlWO^*!** 0. 1 

- 1 0 4 1 ~ 5gft§&3& s J: •Jiff* L^, 

[0 0 7 7] 

*$&m<v$&WM i &x.<7 X t-*r-tt£e$R«-C&* "bo* *>**«, *|§li(Difi<i«:aWv> 
$£B-C}jD5fc&h ftlttBMflU iPSSHBitah iP«M5i^J^*#ffi^-* 1 1 iTl * e . 
iJPSfcjfrJ*: LTIi, -Y*-7^ #*JMMfcfc*, &KSMfctt#* 7^y-;v#fl|. 

* * v a ^ <D%mM &mf h n * o 

r-f K^a^ffctL*. 

n/N--^-^4j-^ K, 2, 4 -y7nD^>y*^^-**t4* K, 2, 5 ^y/f*- 2 
, 5->> 2, 5 -itXf-n"^*-**- 2, 5->> ( 

[0 0 7 8] 

JPM#J LT fi, 7nWvi, XfrnE T^'J^®, 

yW ^M^OliJK® ; 7-bf;HIf&, 7o^^fM, Xr7'J> 

t^'j^mi*, yMm&%<Dmffi&&&t^&mfhti*o 

tinmfeMM t X fi. fh5^W77Ay^^7^ F (TMTD) , rh^fH') 
7 Ay7)V7^ K (TETD) f <Of 9 7 ; A^t^ f W>f h 5 ? >f^7^7'li 
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